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ACCURATE ASSESSMENT OF MYOCARDIAL INJURY IN CORONARY ARTERY DISEASE IS
IMPORTANT TO ADDRESS THE EFFICACY OF TREATMENT. Novel cardiac magnetic resonance
(CMR) pre-contrast T1 mapping techniques allow voxel-wise quantitative assessment of tissue composition.
Although the clinical value of this technique in chronic myocardial scar is yet to be fully deﬁned, T1 mapping
allows assessment of acute myocardial edema (1) and the severity of acute ischemic injury (2,3). T1 mapping
may provide a better understanding of the pathophysiology in acute ischemic injury, with potential to offer
additional diagnostic and prognostic value compared with standard techniques. As shown in the following
cases, T1 maps and T1 values are available immediately on the scanner console with no need for post-
processing (Figs. 1 to 5). By allowing visualization of the tissue composition (including intracardiac masses
and pericardium), T1 mapping may, in the near future, offer a comprehensive assessment of ischemic injury
and related ﬁndings without the need for multiparametric acquisitions or exogenous contrast agents.
This series of cases illustrates the potential clinical utility of T1 mapping and its additional value in the
clinical imaging workﬂow of patients with acute and chronic myocardial infarction. We have shown how
this novel CMR mapping technique helps to deﬁne: 1) time-dependent changes in myocardial T1 values;
and 2) associated intracavitary or pericardial pathology. Compared with standard CMR techniques (such
as T2-weighted, early gadolinium-enhanced, and late gadolinium-enhanced imaging), the additional
clinical value of T1 mapping lies in the ability to depict, on a voxel-wise basis, tissue changes that may
otherwise not be evident, without need for signal intensity thresholding, post-processing, or contrast
agents. Further research in this area will have to establish the full potential of this technique for tissue
characterization (i.e., the differentiation between microvascular obstruction and hemorrhage, pericardial
exudate and transudate), its prognostic value and clinical utility.
In conclusion, CMR pre-contrast mapping techniques may provide us with a unique opportunity to
improve the diagnostic utility of CMR (i.e., its ability to comprehensively assess acute and chronic
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Figure 1. Inferior Acute ST-Segment Elevation
Myocardial Infarction With 6 Months of
Follow-Up
A 46-year-old man with 7 h of stuttering chest pain
and inferior ST-segment elevation on the electro-
cardiogram underwent primary percutaneous
coronary intervention (PCI) for an occluded right cor-
onary artery (RCA) distal to the crux (B, white arrow)
(normal left main stem, moderate mid-left anterior
descending coronary artery (LAD) plaque, small
normal left circumﬂex artery (LCX) (A). The maximum
increase in troponin I was 27 mg/l. A 3-T cardiac
magnetic resonance (CMR) scan 24 h after coronary
intervention revealed edema in the inferior territory
(bright blood T2-weighted [T2W] images, C) and
corresponding transmural late gadolinium enhance-
ment (LGE) (D). Pre-contrast T1 mapping (3) (E and
schematic in F) depicted increased T1 values up to a
maximum of 1,539  132 ms (corresponding to a 32%
increase [normal T1 values 1,172  30 ms]) inferiorly,
colocalized to the area of edema/LGE. The 6-month
follow-up CMR (G to I) showed only 2 residual areas
of subendocardial LGE (H, arrows) and persistent
myocardial edema (G) reﬂected also by mildly
elevated T1 values (I and schematic in L). The
quantitative assessment of T1 changes over time may
have additional clinical value in patient stratiﬁcation;
however, further investigations are needed.
Figure 2. Anterior Acute ST-Segment Elevation
Myocardial Infarction Complicated by a Large Area
of MO, Hemorrhage, and Pericardial Effusion
A 37-year-old man with hypertension and dyslipidemia
presentedwith 2hof chest pain andanterior ST-segment
elevation shown on the electrocardiogram. Primary PCI
treated an occluded LAD at the ostium (A, white arrow)
(mild RCA disease, normal left main stem, moderate
intermediate stenosis, and normal LCx) (B). Troponin I
post-procedure was 50 mg/l. The 3-T CMR scan 24 h
post-procedure revealed septal edema (C) (T2W
imaging) with a darker core of hemorrhage on early
gadolinium enhancement (D); a transmural scar on LGE
(E) with microvascular obstruction (MO) (black arrow).
A pericardial effusion was present (E, white arrow). On
pre-contrast T1 mapping (F, schematic in G), myocardial
T1 values were high in the corresponding edematous
area (1,420  30 ms ¼ 22% increase compared with
normal T1 values of 1,163  31 ms), pseudonormalized
(1,115  85 ms) with surrounding increased T1 values
(shown in red) in the hemorrhagic core, and signiﬁcantly
high (2,880 320ms, shown inpurple) in thepericardial
effusion adjacent to the lateral wall. The clinical utility of
T1 mapping here is clear as it allows identiﬁcation of the
MO core and differentiation of pericardial effusion from
fat without the need for multiparametric imaging.
Abbreviations as in Figure 1.
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Figure 3. Anterior STEMI Complicated by a
Small Area of MO: Acute and 6-Month
CMR Assessment
A 67-year-old man with chest pain for 3 h and
anterior ST-segment elevation on the electro-
cardiogram underwent primary PCI due to an
occluded mid-LAD (A) (left main stem athe-
roma, critical disease in obtuse marginal 1,
RCA moderate proximal disease [not shown]).
Troponin I was 50 mg/l. The 24-h 3-T CMR
revealed septal edema (B, T2W), with a small
area of hemorrhage (C, early gadolinium
enhancement), transmural enhancement on
LGE imaging (D) with a small core of MO
(black arrow). Pre-contrast T1 mapping
(E, schematic in F) showed increased T1 values
up to 1,429  37 ms, with a small core area
within characterized by pseudonormalized T1
values of 1,212  18 ms. The 6-month follow-
up images (G and H, schematic in I) showed
no edema on T2W imaging (G) and no MO on
LGE (H). Pre-contrast T1 mapping (I) showed
signiﬁcant reduction of T1 values (from
1,429  18 ms to 1,322  27 ms), in keeping
with healing of the acute lesion. In this case,
6-month pre-contrast T1 mapping (but not
T2W) may suggest residual edema; the prog-
nostic value of this ﬁnding is not known yet,
but it could potentially inﬂuence clinical
management and treatment beneﬁcial for left
ventricular remodeling. Abbreviations as in
Figures 1 and 2.
Figure 4. Chronic Septal Myocardial
Infarction With Fatty Replacement
(A and B) A 72-year-old patient with type 2
diabetes, anterior myocardial infarction 10
years previously, multiple PCIs to the LAD and
coronary artery bypass (internal mammary to
the LAD) presented with recurrence of angina.
The CMR scan showed fatty replacement in
the septum (turbo spin echo fat-suppressed
short-axis [C] and long-axis [G] images), within
a scarred region (LGE) (D and H). On pre-
contrast T1 mapping (E and I, schematic in F),
reduced T1 values in the septum (697  80
ms, blue) are consistent with fatty replace-
ment. In this case, T1 mapping alone allowed
assessment of the infarct age and character-
ization of the scar composition without the
need for multiparametric imaging. Abbrevia-
tions as in Figure 1.
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Figure 5. Chronic MI With Intracavitary
Thrombus
A 42-year-old male ex-smoker with
hypercholesterolemia, recent transient
ischemic attack, and a history of
myocardial infarction (MI) with LAD
occlusion 2 months previously presented
with an acute inferior ST-segment
elevation MI and a maximal troponin
increase of 44 mg/l. The angiogram
(A and B) demonstrated a mid-LAD
stenosis, small LCX, and an occluded RCA,
which was stented (B, white arrow). CMR
showed edema in the inferior wall only (C)
and 2 scarred regions (a transmural one in
the anterior wall and a subendocardial
one in the inferior wall) (LGE, D), in
keeping with previous anterior MI and
acute inferior MI. Pre-contrast T1 mapping
(E, schematic in F) depicted signiﬁcantly
increased T1 values in the RCA territory in
an area corresponding to edema in C.
Both early gadolinium enhancement and
LGE long-axis (G) 4-chamber (H) views
revealed an apical thrombus characterized
by reduced T1 values (708  63 ms)
(blue area in I; schematic in L). The low
T1 values may be due to the presence of
hemosiderin in a mature organized
thrombus. These values are signiﬁcantly
different from the pericardial fat (T1
values of 288  20 ms). In the future,
pre-contrast T1 mapping may allow
characterization of myocardial tissue and
masses without the need for multiple
CMR acquisitions or contrast agents.
Abbreviations as in Figure 1.
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